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[o^bjs] 441-390 

3 ^§!A| 2!<M? =A[gOfOHf§ 103= 106S 

[^3] KR 

[£S°J S^SJI] KIM, Dae Si k 

[^^i^SS] 660623-1448813 

442-470 

4^BA| BB^ §§§ 973-3 ^£)0HI^ 824 § 706 S 

[^] KR 
[BS»] 

[£S2| SSS^I] LEE , Hee Joong 

[^eie^eis] 690520-1495711 

431-719 

[^±1 3 JIE ei^AI = B8JS AH«s[o t0 ^^E 6 05= 1105s 

[^3] KR 

^ a XII4252I SSWI 21 SKM ¥l£1 B0| astma. CH£iei 

oi a s (ej) cH£iej 

OlsHS (£1) 

PI^S^^l 20 S 29,000 S 

[Mf^S] 29 ^ 29,000 S 

0 2 OS! 

[^JAFS^S] 0 m OS! 

58,000 S! 

[§¥AH#] 1. fi^AH- SA||AH(£3)_1S 
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1020030012699 2003/12/16 

^ ES^^ Aj^Eflo] 7flAl£M ^Cf. 

^ tiU} ^ ^JlfA] 7^ ^1 tfl*l 5^^=^, >S-7l *fll ^ *fl2 ^^-til^S^E^ # 

7l ^13 ^i^-^^H^Ei A}oj ^3 ^^-H]>i^^E^ aj|4 ^^-^^HajEi A>o|ofl ti]] <^ 

^^-^^7], ^-7] >H12 ^^^^e]Eisf ^7} *fli zheRi^ A \ 0 }o)} ti fl*]^ 1/2 4^ 

5HbM! JL ofl ^e|§>Qi Z>5} 3^ 0 ># ^^Kr eJ-<>]H 5H e «fly_ ofl 

^a^^l ^ ^Aj-^l^-O-^;-^ ^^A^ *lcf. 

.£ 3 
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1020030012699 #a <aj*j. : 2003/12/16 

#sM = , zhsj- S tg^ ^ ol» *fl.g-*j. 3x^aj^ ^^{Lighting pipe, color 
illuminating system and projection system employing the same} 

3^ ^i^Aj^H] tr}^. Al^eflo) 7 fleJ:^o] ^ £o ]cf . 

-£ 7a^ ^ll^Al^o)) ^ *3_2S\& ^ -fi-^ofl A>-g- 

£ 7b^ -g- ^i^Ai^oii oj.^. s^.^j^ *)^°\] ^-§-£1^ ^af^ A>A) 

£ 9a £ 9c ^ ^l^Al^ofl rrf=. H^^j^ ^l^^^l ^fl-g-^^ ^efl^ 
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1020030012699 #^ H*}: 2003/12/16 

£ 10£r £ ^ ^5.3}^ Al^ofl *fl-g-5L]^ ^1 ^He]^^ j-^s. 

£ 11a xfl^l £ llcfe -g- aflHUH 6 !! 4= Ai^efloflA^oi A 3 f^ 34 

£ 12^ ^12^^1«^H1 4€- ES^!^ Al^tfl^ ^^l^o] ^L^ £o ]cf. 

£ 1*& 7fl2^AHlofl oJ-S Al^eflo] ^i?v?i ufl^l- t^S-* 

10...3N1, 14...-S-bH<>1^ ifflz, 

15...^°l = t 16,17,18,19,20...^ U^H.e|B] 

21,22...^eHd«l ^^-7], 23...^ 

24... 1/24^, 26,27...^2Hll €^ 

27. . .#5fliSH., 30,60. ..±af^ -B-bS 

25,31,55,58...^^, 33,35. . .-H-eM 0 } 0 ! ^ o]#]o] 

38...1ielH fe, 40...eMH'gw. 

45. . .M^-n- 1 ?!, 50... 

57... -^^-^ ^ = &)^<>HH 31^ 
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1020030012699 2003/12/16 

<26> ^ o, ojx^o. ^Aj&o] ^V^oll 4^} ^51^7131, o] Zj-g^ A 3 | A ] ^ 

<27> A]^Efl^ jj-g^ e« S ^-^O-S-^-E^ #A>^ ^ S^T^S On-Off 

sf A o v * *§^*Hr Hil^ 7fl^o11 tcfel- 3^:^^ uf^cf. HS.*^ a] 

3^°fl yl^fl ^-2:1- ^-711 ^ ^ 5a°-M-, wM^^-i; A]^ "^<L£. R.G.B ^e} 

s. ^-el^H ^>-§-*}:el3L 3^H «l*fl «l-§:°1 i/ 3s ^-^^o] ^cf. ^ 

Al HiS.^ ^^Ml^r #JL^ #7>Al7l7l ^ i^M ^S^H #4. 

R,G,B £-El*}Jl, ^e>l; £*>3 o_5. e^o] H^fltf. o] ^ 

SMI e}°lB u lw.« ^^^>7)1 ^rf. olsq- ^-oi ^ai #3Ml>r z> 

*M^V7l ^1^x14. ^ iHf^ R,G,B 

R.G.B ^s}7> S.^- S^eflo)^ cg^v 7}^ar>_E.3 °-3. ^ ^5}w>-i-^- ^^tb 
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1020030012699 W^ Q*}- 2003/12/16 

^3.^ ES^]^ *l^£r 5- l°fl , #-&(100HH 2: 

aijAfl^-ol *IU ^ *fl2 €^ ^311^(102) (104)^ ^^-wj^H^Ei ^ e flol(io5)l- ^-fr*}^ 
*fll tfl^l ^14 cfo] 3S .oi ^(109) (112) (122) (139 HI £]*fl R,G,B #^iL5. £-71 ^t}. 
A oM ^llCfola^oi ^EK109)<H1 £]*fl ofl# ^Xfl^R)^ ^-am^-( G) o. ^£\o] 

m^S.iWS. ^5}J1, ^#(B)£r ^>£H *\]2%^S.(12)S. ^l*S^cf, ^3^, -^"71 *fl 
1^^(11)5. ^Afl^-(R)^ ^-^^-(G)^r ^-7} 7\)2 Cfol3 S q1^e 1(112 )oll oj ^ c|. A ) 

£:7l^4. ^7l *fl2 cfol^^cl^EKl^)^ ^*fl *H#(R)^r <H 31^T 

#7] 4 ^-o] ^"71 #^(100HH 5A}^ ^-o] ^4^-(R), ^-Afl^-( G)( ^Afl^-( B) o. S £ 

7lsH ^^Hl tfl-§-£]fe X)i ifl^l ^13 = 51^(114X135X142)* i3f^€4. # 

7] *fli ifl*] H.e|#(114)(135)(142)^r <#7) afll ifl*l 3 ^S(Il)(I2)(I3)°fl A A «fl 
*13<H #-£5- R.G.B S^«>7> -S-7] >H12 §J *fl3^ 

^5.(12X13)1- nq-Hf ^ ^S] 1 ?! ^13 4<>laS^^El(l39)<fl ^> 

* ^slJl, 0.3. ^-71 ^)4 cfol3 S ^^EKl22)oll R.G.B ^ 

A o v 7l *)U vfl^] 3=e|#(114)(135)(142)sl s^ofl 2\f% r.g.B ^el-w>7> iaf^u 
4^°1 E 2 ofl £Ai£)^ A tfl-g-S]^ ^7l# 3^*1^ nfl 

#7) 2fou= ^«(i30)^^ ^€ ^w>^ °l^-8- M-e*hH 

A o v 7l e}°lH *iil(130HH A ^±.*\\ cflt!: on-off ^1^<H1 tcf g^v ^^.s. ^e|*H 
=H-§- *§^*Ul °1 3^0] J=a> 5E A])!- 7^ ^-cRSl<H iHfHl ^*1*=K 
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1020030012699 #^ 2003/12/16 

<33> ^ 7 )<% 7J- z^t^. AA A}-%r*}H.3. ^^S. ^S. J±3* 31 

°i ^^14. a*V, #7) ^ x ^ ^ 3 He]^(114)(135)(142)^- sJ^Ul^l ^j^- 37$ 

2] 5.&|o] ^-^O.^. Ol 37l ] ^^i, S.E]7> *V 71] ^U]^ ^Ef^ wj-Alofl Hlsfl 

3.1-^ i^#(114)(135)(142)o] €^r^ *}E.3. ^ ^3.^2] ^5L5L <^*W Sj-^ v 

[ig-^ol ol^j7 7|- 0>}^ 7] #3 
<35> ^ ^7)& ^^]^# sfl^*>7l o>^ ^O.S., ^ ol ^jj. 

-HJl^JL ^B^S. -g-S^l-Tr /^SRr ^ ^-^ 

<36> ^ ^ r}= s.^^ ^3 ^^^j-ZL, SA>^>^ ^B^tf-g: 



5^. 
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°J4tt ^ ^4^1 71tt »ll ^f«ji£2]El; ^-71 afli ^^-«3i=£)El^ §>^-6j| «n*i^ 

*fl2 ^^HB^; ^71 *fll ^ ^)2 ^^^SelE^l ^l^SlTll *>3fl3. Hfl*m *fl3 ifl*l ^5 
^^iH^Ej; X]l ^ *fl2 ^^^^^E]Ei^ #71 *fl3 ^^" u JiHE|Ei A>e>lofl Hfl^sH 

# ^fll^^H^ ^^^i «>^fe *fll 2KRd«j ^^-71; #7l *fl3 ^^HElEl 

# # Xl3^B}-#^ ^iH^i- ^H^r^r ^^-^«:7]; ^7] ^2 ^^^e)Ei<2}- ^V 7 ] § 
ERIE» 3f#7] Aj-Ojoj] Hfl^^ 1/2 5}-^;^ i^S}^ ^io S §>cf. 

7] ^HHH ^ ^#«<>HH1 i4e}- °^}^-8: ^ ^-^a^I^ *fli ^^iH^E] , 

XI 1 ^^^HE|E^ ^w.ofl ^2 ^^^iElE^, ^"71 XH ^ ^2 ^^^HEl 

^- A o v 7l ^13 ^#«J^E]El a}o]6\] tifl^s]^ o]a}# # ^l^eHg-cq ^^ 0 v^ w>^)^^ 

^E}Aj^ ^^-71; ^7l ^13 ^^«]iHE]EiSf ^1-71 ^14 ^^^J ±5.5] E] A>o]o1j H fl c>| ojA> 

# # ^2^^ ^#« 0 V^g- X\)2 ^Md^ ^^7), #7] ^14 ^#^HE)Ei<2]- # 
71 ^^-^j^H^Ei A}oHl tifl*l£)c>| Ojxj.^ ^ 3^-El-^-^l W y o V ^-8: 

^^^«-7l, s&7] ^12 ^^^HelE^ ^7] A)l €^"71 X[o]o\] afl^l^ 1/2 ^v^- 

^ ^5} ^*Kr iHf^ -B-bJ:* iWfe 53^ 1R)J15L 
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^7} 31^^71 1/2 5|.## HL^ ^13 *A%7}91 $-=r *lcf. 

^^^HS]Ei, #71 Tfll 3a#«l^HiL)Eio} ^ofl yfl^^ ^ 2 ^HS) , #7) ^1 ^ 

^2 ^^J^eIe-H o]^s\ n] yfl^sj ^ 3 ^ ^, l5 ^^-tij^^^Ei, #71 ^ *fl2 

# ^ ^ *til ^ERi^ ^^"71; #71 ^13 ^«]iHSlEi<2f #7l ^14 ^^-yl^^^Ei A^o} 

^^H^Eisl- #71 ^^^HElE^ a\o}6\] vl\x\s\o] og A }-£ - 3^el-^-sl ^^-« o v^ ^ 

^ ^^7], #7l *fl2 ^^^HElElSl- #71 *fll ^El-AlaB ^^- 7 | A>oHl yfl^ 1/2 
#^-* 7>^1 ^"31-olH; #71 ^sM^ofl ^l*fl Q^S- ^-el^l ^1*5^5.1- ^71^1 ^ 

* sRRl^ol] ffl-Sl- ^E^H ^ 2}-#* ^*Rr E}°1H #7l EH B*I « ofl ^ «fl ^ 
^€ 5}-## ^H?H ^ ^A>Al7l^ 3=A}^*-^;,§- 5L^5>£. ^ ^ Jl 5. ^Cf. 

#71 i3f^ ^711^ ^2=5^ ^l^^ol i4^^o. s tifl^slji, s^^j. 

Til € *1)1 iSfol^ 31 S ^^31 #7l ^S)-ol^ $]^. Cli 3 <j|. n^tiTfl ^^JI, # 7 1 

*fll iSl-ol^ C^H^ -g-^t!: S)^7>^3T>711 ^ *fl2 ^^lH #7l 

^1 ^ ^12 i^M^ 31^ c^a. Afoloil ^^1^ #sfl^ S.j=;l- ^al*>^ 3}^ ^cf 
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< 44 > A o V 7 j ^H^^ 4^7fl^ ^JEL^l Q^SLS. tifl^SlJl, ^^7>^> 

<45> ^4 n AVoldfl °J ^^-O^ n>#<H^^ ^BH^l^ 31^7} ^ 

<46> a o v 7] ^-sj-olHsq- -f}-^ *>°H ^"71 iaf^ -ff-bH S^Itt ^ # 

* 71^ XU ^fe; ^7] *fl2 isM^ c]ia t^g-ofl tifl^sl^ S^V^ ^ 

<47> ^-71 -ft^i* ^-a-tt 71^ XI 1 ^ XI 2 #e}o]o>oi^)^c^ 

<a=^ofl ^a]^ <#^Jf» ^al^H ^-71 iat^ -H-^* ^ ^3-*>» a. 

<50> ^^l Xll-a^H 6 !! HS^]^ *l^€r, £ 3* %^<5}^ ^"€(10)4, °1 

(lO)AS^-Ei SA}£ ^ ^s^S ^eM^ 3hxMH(15), -#7] ^ojHC 15)^1 3*fl £-3 

€ r,g,b #^«J# ^al-^^i 71 7i ^ ^a*^ ^(30), ^-71 iat^ ^(30 hi 

^-i- ^^1^1 ^ S^SH ^ ^* ^#*Rr eWH «ltL(40)l- 
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<51> a o V 7] ^-^(lO)-gr 245}r ?A°-3-, ^H(ll)^, o) ig = (llHl 

^■7) ^5.(11)^1 ^^11- 2j ^0.5. ^Jl, ^-O] ^5}^ 4^ 2^.2.3. *>*f E^^ 

T ^4. 2^r, ^"71 3»H(11)2) <U BL^SL^ Z>\ZL, o) sj}H(llHH #A> 

51 JI ^-71 tiVA>^(13)o 1 ]A^ a>A>^ ^-ol Sg^^-o] S| £ S. i£ ^ ^14. £ 3 

-B- «>A>^( 13)0.5. ^Q^Sr ^-g-*V cflS. q-^^fl tiVA>^ (13)^5. 5fl 

-§-*Hr ^^^m ^ ^^7l7l ^t!: 31^7} C] ^til^o) *Vcf. 

<52> f!:^, ^"71 ^(lO)^ ^O^US) A >ol^ ^-^^.^Hl ^AHhg- ^^O.^. ^O^ 

^ #5HH^ ^1^(14)7> ^l^tf. ol l-^TJflol^ ^(14)^, ^-7} #^(10)-4 ol ^(10) 
SLS.^ #A>^ ^o] ^4=^ 3^(f) 71^1- pSl- ^- tcfl, #71 ^(f)0.5.JfEl p / 5 

^ 31*H1 Wfl.^151^ W>^*>^. ol^Tfl tifl^tg- 0.3*1 W^l^l tM§* 

§ ^ ^O.^, ^^^1» -g-ol^Tfl ^^j. ^ ojcf. 

<53> Aj- 7 j ^-s).olH(15)^ 3E 4<>11 £Al^ W>S1- £0] ^^-«j-^o. ^ ^A]-^ ti]-A>Al 

71 JL, ^71 ^2] ^t^W ^!^- y o V ^* ^TT ^ A V^ ^-^-A] 71^ ^ll^#a]^^E-| 

(16), ^"71 l^^iHSlBl (16)21 ^ofl tifl^l^ ^2 ^^-^^SSlE-l(17) ( #7] ^1 ^ ^1 

2 ^^-^^S^EKl6)(17)oll <>}^H afl^l^ *fl3, *ll4 ^ ^ 5 ^^^He)EKl8)(19)(20)l- 

<54> ZLBlJl, Aj-7l ^l^^-«1>iH^^ (16)21- *ll3^^>i^elEi(18) A>ololl ^ 4^"* 

#2} ^#^* ^B^tt ^1^:^^^^-71(21)71- ^^lslJi, #71 *fl33a%«J^He]Ei (18)21- 
^]4^#-«Ji:HSlEKl9) a>o]^ ^12^51-^^71(22)71- ^^mcl-. #71 ^l43!#a]^HslEi 
(19)21- ^lS^^^Ei^O) a >°Htt ^^#21 wj-^ wB*]^ 1/24^ 2.^ 7^13^: 
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^^^^"7l(23)7> ^til^T}. SEtF, #7l X)2^^-U^=s|b1(17)^ ^ll^Rd^ #71(21) a> 
°H)^r <a^^l ^«<H&-g- «H*l^fe 1/221-^(24) o) ^-H]^rf. 
< 55 > £ 51- %^s>^ , #7] *fl 3, A 4 ^ *1] 5 m% ^^^e)EKl8)(19)(20)^ zfzj- <^}# 

<M 6i, 9 2 . e 3 S 71-irOjsl ^1 ^(18a), ^2 ^(19a) 5? *fl3 ^(20a)* 

4. zle^ji, Aj-7i 01f e2> 03 - #7^3. 

<56> 1] 

<57> theta_l - >= ~ theta_2 ~ >= ~theta_3 

# oflS P^^l ^ ^sJ-Al^lJi, ^ ^Aj-Ai^cf. # 7 1 ^ll^^i^elE^ 

(16)1- P^^l ^ 4V7I ^111^:^^^^-71(21)^ 51*11 a^j-cgo^ ^ 

°1 ^^oH^l wHI^. ^71 ^l2>eHd^#7l (21H sl*ll ^l^el-^-d^^oi s^^AS *>} 
^ji„ M-^^i ^2 * ^l3^5HKl 2 p)(l3p)£r P ^-^lfVuf. ^ll^Kq-^ 
A o v 7l ^l3^^^elEKl8)^l^ ^}s]^\ WH(15) itfilS ^^^cf- 
<59> p^^-^1 ^12 ^ ^13 ^^8: #7] ^ll3^^iHe)El(18)» -f-^H ^^bR!^^ 
71(22 HI ^A>^cf. Aj- 7l ^]2^eHd^ #71(22)^ ^12^5}-^ ^sM^ji, *H3^ 

^^"i: ^l^l?ltq-. ^^-wj-^ 0 l ^l2^5l-^-(I 2S )^ ^j-7] xfl4^UiH 

B^(19)<>IM ^a}-^ ^-sl-ols(i5) ^l^^t^-. #71 ^l4^^-«]iH£lEi(19)l- 

-f-31-t!- ^I3^ref^-(l 3 p)^r ^13^:21-^^^^-71(23)^1 ^aVs]^ ^^-aj-^o] tl~g-(I 3S ), #7l 

^5^#^sLelE-K20Hl sl^ll ^>€^. ^l^ ^-ol *H ^"71 #^(10)°lH #(I)£r 
A o v 7l #3MH(15)°11 21*11 afll, *fl2 ^ *ll3 ^-el-^-(Ii)(l2)(l3)^5- ^-el^. 
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<eo> # 7 j #5MH(15)^r ^7) *fil ifl*] ^5 ^^^He)EKl6)(17)(18)(19)(20)^ *l)l vfl 

*1 m ^T^^^^-7](21)(22)(23)fif l/2s]-^(24)ol <£n)g. ^#£H ^^tf. o]s)- go] 

A oM ^(15)21 s^^fe ±% ^S. ^r, ^7^1^- o]#- 

^ zv £S <Sa}£)^ ^ ^ti>A>Al7l^ ^^l.ig(i6b)(17b)(18b)(19b)(20b)ol ^I^tt 

<6i> a o v 71 ^tiVA>^(i6b)(17b)(18b)(19b)(20b)^l 3]n ^7} ^-21-^^(15)1- ^«fl ^1^5]^ % 

( 16) (17) (18) (19) (20 HH ti}A>s|c>| ^ti_VA>^(i6b)(17b)(18b)(19b)(20b)-i-<Hl "QA^fe % 

<62> ^-71 iaf^ -fry (18)^ £ 7a ^ 51 7b!- #2:^, #3 o) 3 £) Tfl afl^^ Tfll 

^ ^12 ^^l^ ^3(26) (27), -S-71 *fll ^ ^12 ^sM^ 31^ ^3(26) (27) a\o}o\) 

#2fl^i ^=(28)1- ^wltFcf. #7l *fll 31 ^12 ^s)-o] ^ ^ c|^H(26)(27)^ ^^oj] 
^ = 5^ 3l3ifi(26a)(27aH M-^AS wfl^i)^ ^^^cf. ZLelZL, r^sM >g 3]^ 
(26) (27)^ ^ ^^J^e]^ 31 3 <H 31 ol ^-s* ^cf. 

<63> #7] ^ll ^ ^2 ^sj-o]^ 31^ tq>iH(26)(27)^ ^-§^(MH1 ^fl 

5} 51^- «.^??(29)^1 2)n 9Xt±. 

<64> zi^Ji, #71 *fll ^ ^112 isj-ol^ c]^3.(26) (27)5] ^*ofl z]-z| ^1 ^je.^ 

fe(25)s4 *fl2 ^^ = sl^ ^1^(31)71- ^p-al^cf. o^H, ^7} *fll ^ *fl2 ^J=^2| ^3 

(25)(31)^ ^Af^- ^ Wj-^O] ^ofl Cll^Ain]- ^j^Al 71 i^- Sl^Sfl^^- 7 >^ ^ ^ 
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<65> *V^, ^7) Xl2 ^sfo]^ ^ t\+ 3.(27)3)- efolB »gtiL(40) ^H^ ^S/SHIfe XU 

g X]2 #eW°W€^<H3M(33)(35)aJ- ^eflo] 31^(38)1- 3 ^h)^- ^ 5^. #7l XU * XI 
2 #Sfo]ofol ^]^(33) (35)0]]^ c£ A} u) flj/g:^ #A>^ofl 2 ^ tifl^ 7>^l^r ^.JLJ=L 

(33a)(35a)7> ^^^cf. ^ejol, #7] bM;e ^h.(40)^1 £)*fl iHhfr JM-fe-fr 

^(45)^ £]*fl ^H^(50H1 ^tfl^V^tf. 

<66> £ ig-tg^ X| 1 ^Aloflojl ^ ^ ^tg^i^ ^(10), ^"71 #^(10)°1H 2i*}& # 

£43 f^l^lSt «B^fe -B-^(30)# 3L#*>^ ^^4. °1 ^ S^^l 

^ #4Kio)4H sav^ ^--g; jljl^tS. ^Hf-^A] 7 ] ^sfl, ^-71 -fi-^ (30)£| 

21*41 Bfl^m X]l £ XI 2 ^^(25) (31), ^-7] iEf^ ^-^(30)^: ^ ^5}^S 

^ f^*}_o_5. nn^lXl tAS^ ^e^M- $^«Hr XI 1 ^ XI 2 #e}oio>oi^]^ ^ e fl 

°1(33)(35)» c-1 ^-til^ ^ &cf. 
<67> ^"71 XI 1 ^ XI 2 te(25)(31)^r °Ja>^ $ «j-^=o.S ^ SE^r ^-aVaI 

-^ii-g. ^o] 7 ] <fm s\^%^z}g_ xl^Tiq- ^els}^ 31 

^ <X3l°l^ XI ^€ ^ $a<4. 

<69> #7} #^(10HH #A}^ mjAjj^-^ ^-7] ^-^X]ol^ ^2l(14)» ^-B-^H ^-71 ^-Sj-O] 

= (15)ofl ^^cf. 
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<70> a o > 7 ] ^-40] = (15)3) *J-g-ofl cfl^fl £ 4 vfl^l £. 61- 1-^ ^ 

^-cf. AV7I ^l^Hd ^#71(21)^- Y/B *H!ttd^ ^713*1, l-^(B) 

^, ^U^2Hd^#7H2i)^r 4^-21 #(B) D Jr* ^^cMM- vVTjl, 

*1 sMS"^ ^%^^r ^£ -fr^W?!^. #7l ^l2^eR}i*3a #71(22)^ ^1* C/R 

^BR!^^]^, 5fl^(R) S^S] ^ ^^-g: tap^H, Alo> (C ) j^ftsu Q^ffr 
O] ZLCflS ^, ^12§5^A]BH 3^^-71(22)^ efli=(R) 34^-o] ^bH^ 

^ €# y o V ^-§- WV^-JL, q-x^^l s}-^ ^^-oj-^ ^tflS. -fr^H^t}. Aj-7] ^3^5}^^ 

^^-71(23)^ G/M ^Hd^^S^, n^(G) ^ ^^«oH^ ^H^, ^ 

^ ^ ^^<>1 ^cflS. -fr*] £4=- ttcf. ^, a o v 7 ] ^]3^B^AlEMH|^-7](23)^ n^(G) 4^ 

^ -id^H £# u o v ^€- ^H 1 ^, M-^^l ^ ^IH^ 

<7l> Aj-7] tfl^ ^ 3 ^^^^^-7l(2i)(22)(23)l- ^] & ^°]S.(15)% « *r*&% 

^ aflxn^-oi oi^^^ 01 <y A ]-^-(i)£- ^l^%w]iHelEKl6)«11 S^^s] ^-^ 

ti>A>^ZL, P^^ ^ ^4^*4. ^"71 P^^ ^-O] Aj- 7 ] ^1 l^e^Bfl^ -3-7I (Y/B) (21H1 
n Ir-f-CB) 4^ S^^-^l w>^^ M-^^l =1-^-^ ^ P^ ^Efl* -H-^l 

tb^. n^Jl, 1:-?-^ #7l ^13^^-^] r^HelBi (18)^11 s]*fl yVA|-£) ji f p^^-s] efl.EL 

#(R)4 n^^-(G)^ 18)1- ^^Hd^ ^#7l(22Hl ^^nf. 

<72> ojc^Ai, AJ-7] ^^HHd 11 ^ ^71 (C/R) (22 HI ^*fl 3l = (R) 4^ S^JIS. 

^ #(G)£r P^# ^Hflfl- -fM^cf. s&7] efl^.^-(R)^ #7] *fl4^ 

#^HelEi(19H) z]n tiVA>s]ji p^^-^ zl^^-(G)^: ^14^1 ^-«J^H.elEi( 19)1- f-^*Vcf . 
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<?3> ^-71 P^^-s] =m±%(G)-8r <#7] ^]3^^^^^-7l(G/M)(23)°11 £}*fl sm^^-S. wH*M 
#7) ^l5^^^HHlBK20)<Hl ^*fl ^>€^. °^7H, -SM ^13^:^ ^%7] (23)^ ^^«o V 



(17)<m^ ^V^M 1/24-^(24)^1 SJ^sH P^#^ ^} 3 6l^. °] P^#^ ^l^T 

EH}^ ^^-71(21)^1 ^%(B)Sr S^^"^ f^-S. a>^Jl ( EflH.^-(R)o2|- ZL^^-(G)-^ P^ 

# ^"EflS. -fM ^t}. >y-7l l-f-^hg- #71 ^3^^-^^H^BKl8)°fl^i ^A>51ZL, P^^" 

<75> tf-g-, al^eRI^ ^^-71(22)^1 £]sfl ellJEL^-(R)^ S^^M ^-o.^. w}fl<H ^4^^-^^ 

= s|eK19)°1M a>A>sicf. zl^ji, zlbI^-(G)^ #Efl» ^l4^^^H.elBl(i9) 

<76> olo]^, ^-71 P^^-5^ =L^%(G)^r 1/2 i&^r ^3^^^ ^3M(23) °fl ^ «fl S 

w}^ cf-g-, #7l ^5^^^H^E-1(20)<H1>H ^>£i=K 
<77> £ 56flAl R.G.B -fcM^M M-^-^cf. 

<78> ^7]9]- Qo]^ AJ-7] vfl^j ^3 ^^-«]> 1 S^ E ^( 18 )( 1 9)(20)<H]A^| Z|z| tiVA>^J R,G,B 

#^^gr A oM *fll^31S(25Hl ^*fl #cq cj-ig So] a o V 7 ] a^o] f| ^ 

a.(26)<Hl ^a}^^. 
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<79> o)6]X\ t a o V 7 | #Efl^5.£L(28)l- ^ <#7] A}2 ^ ^ u]^3(27H ^Aj- 

3^31, A o v 7l #Efl^SH.(28)Sf ^12 €2: ^^3(27)^ ^-7] i2|.ol^ 

3(27)1- ^ 1^ «oMW. 

<80> a c v 7 ] ^sH^ ^i3.(27Hl t^V « c Vx] Jl-4# ^o>a.7l ^Sfl a]^- 

sfl °1 ^ ^: ^4^> £ 8a ^ i 8b°fl JE^l^H £ 8a ^ ^]2 ^ 1^3.(27)7} 

^-fMU^Hl ^-71 *fll ^sM^ ^ c^h(26)» -f-^ ^ ^ ^KEl- Al^-e^l 
M-e}^ ^Mrf. zis] Ji, £ 8b^ *fl2 isMll 3!^ ^3(27)7} ^al^ 
^-f (^12^-^Hl afll ^sMl 3)2, q^H(26)l- #^1 zj-Sl- ^3H^ *b ^ 

M-Ef\H 5H<=f. £ 8a 5! £ 8b*lH^ >Hl 1 * ^]2 ^ c]A 3f sfq- 

^ ^l^^(26a)(27a) , ?l:# 51^ ^tf. 
<8i> o}7H ^>-g-S feifi(26a)(27a)^ 7 fl^(NA)^ 0.104o1ji, av^o^o] z\ %d\] 

<82> 1] 





3-¥-(°) 


42 31 -¥-(<») 


Fl Rl SI) 


0 


0 


Fl R2 SI) 


6.08241185604 


6.02953862536 


Fl R3 SI) 


6.08241185604 


6.02953862536 


F2 Rl SI) 


4.0 


0.589576931389 


F2 R2 SI) 


10.0290329291 


6.54223989609 


F2 R3 SI) 


2.18773761515 


5.5440169460 
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(27) 7} ^(A2^)7\ *}2 ^o}^ ^ tq^H(27)7> T*]^*] ^^(^ll^-f) 

cf-S-, A o v 7l *fll ^ >sfl2 ^uMli ^ t^iH(26)(27) A}o]ofl S.EL(28)7} ^^1^ 

^-f , A oM #efl^ 5.^(28)^ #7] *fll 3!^ ^^3(26)# -f-4t!: IHiSM 

7l ^2 ^s}- 0 l!i ^ ^^a(27)<Hl f-^ o\^] t oiAf^ <y A ^ ^ ZLtflS. # 

£ 9afe d2°S] ^= (field)* 7>^^ ^ll^#^(25)l- ^-^*V *fli ^sH?| 3]^ 

4^3.(26) <*} ^-f t- A o v 7l *fll H 31^ 4^3(26 H ^§1^ # 

^ A>o]^^ 8mm °1 4. £ 9b^r #7] #2fl^ 5.^(28)7} ^-wlSl^l ^-f^l #7l 

^(25), *fll 31 A2 ^sWU 31^ n^£L(26)(27), *1)2 ^1^(31)1- ^ 

1- 7 >14. °i7lA^ ^-71 ^4-01^ ^ i^3.(26Hl ^a>£)^ ^a}-^ a>o]^^ 

cfl^ 8mm°|JI, ^1-71 *fl2 iixj-o] ^ ^ t^3.(27Hl ^a}^ °d^>^ ^H^^ ^ 26mm 

#7] *fll 31^ 4^3(26)2}- ^]2 ^^M^ tq^a.(27)<Hl ^8*1 

^ ^ A >°1^7> ^12 $4? 31S(3lH «g*>3*r ^ wVAvq-o] Ti^tf. rr)-eH ( £ 

9c°ll w>2} ^°], ^-71 1 ^ *)]2 ^^M^ ^ t^^a(26)(27) a^ch] #iifl^ 

(28) # ^1 ^ ^sMl ^^(26) (27)°fl 3^1 *H^» ^H^tA 

°H, ^7] #2fli 5.^(28)^ ^o]^ tflef 20mm^ ^ &t}. #7l 3.= (28)€- 

0 l-§-*}°i ai^- #A>^ofl ncflS ^-^^r #^ ^ ^ q. 

A o v 7l ^-o] ^3.1-^ ^-^(30)^) iat^ ^-g-* #5]li^ ^-4. 
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A o v 7j #-&(10HH #^ #(D£r #eN°l*§ 3I^(14H1 2\f$\ ^Ito s]Jl, °1 
*S#£r #s}- 0 lH(15Hl £]*fl s^H] 42} ^t-SS. ^-e)£H *fll ^iffls 

(25 HI ojA>^cf. ^7) ^11 ^^^1^(25)^ ^A>^ ^ #^l?l^r 71^-g- fM}. , 

(20)4) olnfl, a o v 7] ^! ^sj-o]^ ^ t^ S (20)# ^-Bf*Kr £ 10<=H]^ 

^l^^cf. 5- 10£- ^(lOHH %o) a o v 71 ^! ^^^1^(25)1- am 

5. *tfl i^o]^ qflz, =2. (26 HI ^a>^>^^ ufl^-, a o v 7 ] ^#^(25 HI o)sfl s. 
°1 #3HH *fll ^^Mli ^ ^3.(26) °\) ^A^V^-g- afl-|- HlJatt 

A o V 7l *fll iSj-ol^ ^ £3.(26)1- «fl^ #<i| ^ o. ^sj-ol^ ^1 

^(A') ^2fl*iq-. °H, ^-^^ J^SH^l ^*fl #7l ^1 ^ 31 

^(25)1- ^1^1-^ t°jA^ 31^ <H3M ^^-54 #(L)£| 

^ ?H W>^^cf. olnflo} u.^^.- cgc^ AS |j7 ^ A<A'7> S]<H *fll 

31^ ^H(26H1 %$} ^ #^ nfl, #^0] ^i-i^cf. 

Ol B d A o v 7) *fll i^-ol^ ^ v)+EL(26)^t %o] a o v 7 ) ^efl^ s^(28) ^ 

*fl2 ^1^ d^ S (27)» ^-B-^H #7] ^12 ^^l^e]^ 31^(27H1 ^^>€4. 

7l 31^ ^3.(26), S=(28) ^ ^]2 ^2>ol H ^^£1(27)1- 

^7]a^ ^- 7 ] ^-Efli S^(28)^ ^7l *fll ^l^(25)ofl ^sfl #^5) ^-(L)ol 

^l^sl^ ^S^Hl «H^1^^ ^o] tij-^-^^j-cf . 
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<92> av 7 i * ^2 ^sJ-ojiH ^ €\ ^3.(26) (27) 7> -g-^t!: ^ , ^5} 

ol^o^^lcq-. ^-71 ^-efl^i 5.£L(28)^ ^-71 ^1 ^ ^12 l! ^ 

(26) (27) A>o]ofl ^ s\o] o|c}. 

<93> R,G,B -M^l #7] A}1 31^ ^3.(26)1- a J(L)-i: 7l^°.5. il 

^ *IU ^^Mli ^1^ ^£1(26)7} <^*V ^515. 711^ ^ HL^r o>efl^ ojs.^ ^4 ^ 
s4» ^ 4^ , ^^AS *fll ^°)*d ^ t^£l(26)«- *4*Kr ^ 

^l7> £*Hr 34 ^ Jl4«- ^ 5M. °1 3 £ Ha ^1 £ llc^l 

<94> ^-g-oll^ JE lla ofl ti}<2}- ^o] ^7) H]l ^Hfo]^ 1^3.(26), #2fli 3-^ 

(28), all 2 ^5)-o]^ ^^3.(27), ^12 ^31^(31), ^1 ^ A]2 ^A 0 }^\ 0 ]^°\A 0 \ 

(33)(35), ^eflo] ^1^(38)# ^-R-^H sMB^JiC^H R.G.B ^w>7> ^€4. °1 

<H*1, -SM *fll ^ *fl2 ^sMli ^ia(26)(27)7> s^^i xx\?\ yio] av 7 ] ^ x ^ ^ 2 

€^ ^3(26)(27)# *fi^ fe^l ol^-^cf. ^7} A}1 

^ *)12 i4°l 3 i ^3(26) (27)^1 o)^.d\] a)-5} £ llb°fl w}<4 ^-0] g,B,R ^SlS. 

^e}w> 7 > *g^4. 7fl^r3°-5. ^7} A]l ^ *fl2 ^4°1^ ^ ^ ^3(26) (27)7} 4 
el- ^ llc°fl w}^ B,R,G ^:^«T-7> ^^^cf. 

<95> ^7} A)l ^ A}2 ^o]^ 31^ tq^a(26)(27)7V S)^ 1 ^ ^ i3f^ 

-§-oj ol^^^lcf. r\X\ ^>^, 4V7I A)l * *fl2 ^sMU €^ q^a(26)(27)^ 

Sl^l -^-^^1 4^ €^^1 ^^7> ^s>Jl ( ^7l ^11 ^ ^]2 ^4 0 1^ €2 c]i 

H(26)(27)£] ^-§-01 ^fli ^ ^sj-ol ^3.(26) (27)^1 ^^^1^^ ^^^^^ 
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#71 XU ^ X|2 ^sj-o]^ ^ ^^3.(26) (27) ^ i&t^-g- ^ji $ 

°1 Xl^ H oH l Ai iaf^t ^^Vns <S^4 ^ $m. sl 

Tfl -fM «Hr3l -B-e1*>i^. SE^r, XI 1 g XI 2 3!^ ^^3(26)(27)^1- #7l #efli 

S=(28)S °l-§-*M H J #^1^ °.3.*| #^ ^ ^cf. 

^S, ^71 XI 1 ^ 3!^(25H1 Sl«fl HJ°1 XI 1 ^ XI 2 ^sMU ^ cl^a. 

(26) (27)1- -f-^-H- nflofl^ s.^- 7MH *J2fs]^S. &**Hr ^^ = sl€ 

31^ <H Sfl °1 1" *^>^ ^4 ^ ^ &tf. ZLBlJl, ^>7l XI 2 i^lH 

3(27)1- X]2 34r«ffl2:(3lW ^^fl -H #°1 ^^-HflS. 4^1 3 ^ 5§«8^S. 



< 98 > cf-g-, >S-7l XI 2 ^^€^(31)* -f^tt ^ XI 1 ^ XI 2 #e|-oloH«a<H^l 0 l(33)(35) 

ofl o]sfl ^ej-^ts #7} al-oleajjtLUoH #^£1<X ^tU}. <i» *°1 , ^lH«-(40)«- 3 ^ 

XI. Ell^^-(R)^ ^olH«l« (40)^1 ^-M, ^i^^-(G)^ f^oMMl, M-#(B)£ 
Jfofl #^£)ol t^H^r #7] XU ^ X12 #e}c,]c>ol 

^1^^5llol(33) (35)* °l-g-«l-<X R.G.B #^<X bJ-oIh^JI (40)^1 XI <3 ^^s)<X ^ 

*1X| ^-o. S m] ^el-tij-l- ol ^B^ia>» iaf^te iHf^ Xl^7> -g-o]*V ol^ 

<99> >S-7l XI 1 ^ XI 2 #^|-olo]-ol^l^oleflol(33)(35)^ eMB^S «.(40)«X1 2^>S| 

<ioo> ^-71 €3H 31^(38)^ #7] XU ^ XI 2 #eW<>H3U^<Xefl 0 l(33)(35)-i- #-g- 

^ $1*1 eMHUJi (40)7>^1 ^sRr tU=K 
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<ioi> ^ ( a o v 7 i sfo] S «lti.(40)S] ^-a)- ^3}-^ ^>7l afll ^ ^12 isMl) ^ cjia 

(26)(27)3 ^ 7 ]«- ^]^fl ^"71 *m ^ *fl2 isMli c1^H(26)(27) 

£] ^S^(26a)(27a)5] 7fl^# ^ 5U<=K ^, H*°lB. U±(40)^ ^^^ 7 > «g;eW£ 

<102> SE cf€- y o V ^S, #7l afll ^ ^12 ^sMfi ^ ^l^^(26a)(27a)^ 7 fl^fe 

*«J«Ml -8-*] ji ^ ^is cii^^ ^^Hr-i- ^-<y 2}o]h ^4<=>i 

1 c^h^ ^71!- ^ ^cf. ofll- s^-olH «1h.(40)^ -^^sf^7> 960Hz<H 

nfl, ^ lHe11°J^ 1/9602.S ^-^>Jl, l^ofl 960 ^efl^* *fl*3^r «fl , A oM *fll ^ *fl2 ^4 
olH igs ^3(26) (27)^- t^jq. ^€ *r 55l^. ^ *fl2 >ri£M € 31^ ^3. 

(26) (27)31 2=1 ^^r 140mm o] ji , ^tfl^r ^ ^ 60mm °H , ^S>t(26a) (27a)^ 7fl^ 32 

7lH^, ^ S.OmnHH, H. 24. 9mm ^ ^ &t).. a^H, #7l afll ^ *fl2 

o]^ ^ ^^a(26)(27)7> 15) fl^A] 32H^^J-i- *fl4l^-JI ^ «fl , l^°fl 960 7fl 
/g*>7] ^*1H^ i^ofl 30«i S)^a1^o> o]e1^ *lll ^ *fl2 isM'i ^ 

i3(26)(27)# 60^1 1800S) 1800rpm^ . 

<103> M. ^oflA^ A o V 7 )c4 ^-o] iHf^ o.^ (30) o. ol^-s}^ cf^-Al Al^^ofl>| 

<105> a. i£tgo} ^ 2 ^Al^oil c^^. H^^^d ^l^Bfl^ 5L 121- t^, ^"^(10)^, o] 

^(10).2.^B1 2:A>^ ^ t^lS ^-e]Al7l^ ^3ZMH(15), ^7) %^o) H( 15 ) ofl ^ ^ 
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r.g.b tf^U-g: ^al-^A]7i 7i iaf^ -8-^(60), ^-71 iat^ -6-^(60)^1 ^ 

<106> M. ^tgoq ^)|2^Al^^ ^ll^Al^Sf Ulm^- nfl, A o V 7l A H f^ o.y (60) oj ^ 27 | cJ-S 

■n -¥-^m^r £ l 2 oflA^ £ 3 jz|. ^oj^ ^-g-*} 

<107> a o V 7 ] ^. ^Aj^oll rtf^- A 3f ^ o.^( 6 o)^ £ l 3 ofl tf}<2}- 7^o] _ Aj-ofl s) 

# 7Hf*l-7fl tifl^Sl ^^01^^(57)^, o] <£!§-t$ o]z]}o]^( 57 )^. s\ 

# ^^l^l^ ^-§^(59)* ^lt^. 

<108> ojzDo) ^1^(57)^ 4^11 ^ -HflS-B^ 31^i3(57a)^°l 

7^25. wti<i^i=K A o V 7] *J^:E.S^ 3!^(57a)€r ^^>€ ^ 

<i09> # 7 | ^jel^ <H3H31S(57Hr ^€(59)<H| ^^fl A o v 7l 

(59)£ f-si M-ajoi 33 ^^ls £ ZL ^ x^fe ^ ol 

JlJELS 7H1^V xg^cf. #71 ^§-*g o] efl °1 3!^(57)^r «2L-fi(57a)#°l 

*fll ^#31^(55)^ z\}2 ^31^(58H1 cfl^fl n>^a.£^- Hfl^l^cf. #-7] <yjg.^ ^^^^^ 
<H ell °1 5ffl^(57)7> s^V^, ^-71 ^]^^(57a)-i-oi 0.5. o>gfl S ^ ol^s}^ ^ 

31^ °1 ol^^^lc|. oJ 7 H, aJ-7] ^^ = Sl^ <>lellol^^(57)7> s)^ afl 

ofl 7l ol 5^ -ft-J:^ #7] ^ 2 ^#3!^(55)(58H1 cfl^fl ^ n>^^ #0} £tf. ol s»l- 
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<110> a*V, oj-s ^ ^(10), ^-4°1S(15) ^ iHf^ -fi-^(60) 

* X^^H gB* iHf^t ^th}. A o V 7] ^ *fll 9? ^2^^^1^(55)(58)^, 

*tfl ^ *H2 l-sfoloj-ol^^ ^eflo](33)(3 5 ) ^ 31^(38)1- d| ^w]^Rr ?M 

<m> a o v 7 ] g ^2 ^4^2,(55X58)^ ^^e]^ <H E fl oj ^(57)1- ^*Rr 4 

^ ^^ = ^^^l^(57a)^ «J^-*I| tfl^Tfl wfl*l£)^ ?A°-S., <£Jg- ^ ^ 

<ii2> g E ^. j ^-7] ^ 2 ^^^l^(58)fe ^5. nfs ^oj-Jf ( 58 a)i^ G ) ^ov«. (58a) 

»^ -^2=^ <Hefl°liffl2:(57)7> ^"71 *fl2 ^^(58)^ *B^b ^ 
SLS. °]^f-o]z\ %7$S.x}7} ^ 9X^ 7 A^r %o]t±. a, # 7 | *fl2^ 

^(58)3 zj- -^^n>cf s^-g. ^7} ^B.^ c>]eflo]^^(57) S oj 

*V ^-^5.^1- ^"71 #<#^-(58a)* #4 ^^(58b)^- ^.qj ^ 

<ii3> a o v 7 ) s}-^^ <H eflol (no)^ #7) ^12^^^1^(187)^ <#7] leflo] ^1^(120) 

S o^eflol^ ^^^o.S -g-GJ^ 7}-^lH, ^*Rr zl *>aH$ ^ 
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<114> tV^, £ 14i £^1^ ^2^^^1^(65)51 fl*!* ^ tj-. ^, #7l *ll2 

^#^1^(65)^ #7l ^ll#^olo>o}^^ ^^01(33)^ ^2l-e1-olo>o} ^a(35) a>°H «fl^€ 

<115> t^Sl *fl2 ^AHHl vtyS. A^efl o_ > ^- 7 ] ^-4ol = (l5)6( ^)«|| ^Sl-tS. 

^-Hl^l #71 ^11 ^2 #Hl-°Wol3}2, <H2flol(33)(35)l- °}-%r*}°) #5^3. ^3 =M 

#71 5l-olEBflti.(4 0 )o 1 l nfl-Sl^ f-O.^ 2}-e|«l-l- ^L2l Jl, #7l ^"^0}^ #7l ^ 

H»*8 -f^(60)-§: °l-g-«H iaf Al^o_3.*| ^ei- S}-## $##tk 

<iie> ##*V u>sf ^-o] -s. ^-^ofl rq-^. ^-sj-olH^ ^el- Jflsfl ^A>^-i- 

<118> t£th -g- HS^j^d Al^f, 1 3fl^ « c v^l^- *fli»*)-o.3.#l %^ 

iHt^ y o v ^# *fl-§-3b ^-^^1 *1^ E ^HH^ «H#-g- ^V^^l o}^ ig-X\ 6\] 
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[^T 1 * 1] 

3; 

#7j »U * *fl2 3a#«^^Ei<4 *fl3 ^^HaUM A>oiofl ufl*]*^ 
o>¥l^^r ^]2 ^Hd^ ^^7l; 

A oM ^12 ^^i££lE^ ^"71 *fll ^7} *}o}6\] yfl^s} X / 2 ; ^ 3. 

2] 
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[$^* 3] 

»1 l^ 2*cN SU^i, 

4] 

all 1*J- 2Ltt 2%H] 
5] 

#7l SA>^ #2} ^^ofl <gA}-$vg- ti>A> *2 ^-4^1 *f|l 

^^^^1, A o V 7l afll ^^HElE^ ^6)1 tifl^^ ^|2 ^^^^S^Ei, #71 *)U ^ ^)2 ^ 
^^=HlE^l <?]^5]7ll *HlS Bfl^l^ ^13 vfl*l *fl5 ^^iE5]E|, #7l afll ^ *tf2 
U — — E] E) 2}- #71 X|3 ^^^HElE-1 A}o}6\] Hll^£|ol ojA>^- ^ *fl l^S^O} a). 
¥)^tt afll ^El-^EM ^^-71, #7l ^13 ^^-^iHE|E^Sf #71 ^4 A >o] ofl yfl 

*l£H f 1 ^2^El-^-Sl ^^-o o V^ Hj-^ir ^12 ^5|A1EM ^^-71, #7l ^4 

HE] El 21- #7l 7fl5 ^^"^i^ElEi A>olofl Ufl^S)^ ^ 3^^^ ^^-#^ u}^^^ 

^^-^«T7l, #7l *\}2 ^^i= El El 21- #7l afll ZHtRd^ ^^-7] Aj-ojofl H fl *| ^ l/ 2 3x|-#:£ 

A o V 7l ^-l4ol Sol) 2l*fl ^E^^. ^-El^ ^-21 ^7}*>0.3- ^5)- A] 71 ^Ef ^3. 

^^Hr ^31^ -B-^;^- 5L^*Kr 3-8: ^E} 2:^#*1. 
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6] 

41 5%H1 $1°]*], 
7] 

41 5%> 41 61H 9X°]*\, 
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